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changes due to disturbance 

http://www.volvoce.com/constructionequipment/corporate/engb/press_room/articles/road_construction/Pages/highway_to_prosperity.aspx 
 

 

 

               

 soil resource availability 
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Sources of Nitrogen 

http://www.apis.ac.uk/starters-guide-air-pollution-and-pollution-sources 
http://www.waikatoregion.govt.nz/Environment/Natural-resources/Air/Air-quality/Motor-vehicles/ 
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  Can seeded native species be favored over  
  non-natives with soil amendments that:  



Hypotheses 

http://www.tillagesunn.com/benefits/improved-soil-moisture.php 
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Polymer/Compost 
Application 



Hydro-seeding 



Seeded  
species 

All perennial, forbs 
and grasses collected 
in RMNP and 
reproduced by the 
Upper Colorado 
Environmental Plant 
Center (Meeker, CO) 



Mulch Application 



 

Soil Moisture 

 Mid-growing season    (7/26) 

 Late-growing season    (9/9) 

 

Plant Available N 

 Mid-growing season    (6/23-7/23) 

 Late-growing season    (8/13-9/19) 

 

Rainfall, Soil Temperature 
 

 

 

 

  Methods – Response Variables 



 

Plant Density   (7/28-8/5) 

 Native, seeded 

 Native, not seeded 

 Non-Native 

 

Plant Cover   (7/28-8/5) 

 Native 

 Non-Native 

 
 

 

 

 

Methods – Response Variables   Methods – Response Variables 
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 Treatments (7/26)  

Soil Water Content 
Mulch + Compost > 
Control, Compost, 
Compost + Polymer, 
Polymer 



How do these amendments alter loss of soil 
moisture over time? 

Mulch retains soil 
moisture! 
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Plant-Available Nitrogen 
Compost >  
Mulch + Polymer 
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Soil Treatment 

pre-treatment

control

compost

compost/polymer

mulch

mulch/compost

mulch/polymer

polymer

Mulch+ Compost, 
Compost: 
 
increase soil N, 
decrease C:N 
  

   Soil Carbon: Nitrogen 



                   

Mulch            

Seeded Native Species 

Control 

Mulch/Compost
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Mulch,  
Mulch + 
Compost 
 > Control 

Seeded Native Density 

Summer 2014 



 Mulch + 
 Polymer
    
  

Polymer  

Unseeded Native Species 
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Unseeded Native Density 
Polymer >  
all mulch 
treatments 
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No difference among  
soil treatments 

  Non-Native Density 



Plant Species Diversity 

# Species

10

15

20

25

30

Plant Diversity by Soil Treatment 

Treatment 
Simpson’s DI 
(per m2) 

mulch 0.948 

polymer/compost 0.914 

mulch/compost 0.942 

control 0.941 

compost 0.922 

polymer 0.943 



 

1)  Soil moisture greatest in mulch + compost  
 

Preliminary 
Findings 

 

2)  Soil nitrogen in compost > mulch + polymer 
 

    

 
 

3) Seeded native density in mulch, mulch + compost > control     
    

 
 

4)  Unseeded native density in polymer > mulch  
    
5) No difference in non-native density between treatments 



Soil amendments do change water and 
nitrogen availability and as a result can 
increase establishment of  

desirable species on roadsides. 
 

 

 

 

 

 

Preliminary Conclusions 
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No difference in Native Cover among soil 

treatments. 

Large variation among 
sites and treatments!! 



Rainfall: Summer 2014 

Some variation among sites in 
rainfall amounts. 

19-Jun 14-Jul 16-Jul 28-Jul 31-Jul 8-Aug 12-Aug 15-Aug 18-Aug 21-Aug 29-Aug 8-Sept 

0.00 

0.50 

1.00 

1.50 

2.00 

2.50 

Change in Time 

R
ai

n
fa

ll
 (

In
ch

es
) 

Summer Rainfall at Bear Lake Rd. Field Sites 



1) Collect 2015 field data  

 soil moisture, temperature, nutrients, plant growth 

 

2) Summarize results by functional groups 

 annual grasses, perennial grasses, annual forbs, 
perennial forbs 

 

3) WP4 Soil dry-down study 

 How are amendments affecting water potential and 
water availability as soils dry out over time? 

 

4) Write it up!!  

 

Next Steps 


